Background Clinical and biochemical impacts on liver
D
engue is a mosquito-borne viral disease with the most rapid spread in the world. It in Southeast Asia. Disease severity ranges from undifferentiated acute febrile illness to dengue fever (DF) to dengue hemorrhagic fever (DHF) to dengue shock syndrome (DSS), which is associated with a degree of plasma leakage. 3 Dengue may occasionally affect other body systems. The liver is a target organ of the Dengue virus. 4 Hepatic dysfunction is common in dengue infection, and is attributed to a direct viral effect on liver cells or as a consequence of dysregulated host immune responses against the virus. 5 Hepatic dysfunction may be reflected by elevated transaminase levels, which may range from mild to severe. 4 Studies on transaminase levels have been reported and show varying results. Elevation of aspartate transaminase (AST) and alanine transaminase (ALT) levels were significantly different in DF, DHF, and DSS patients in some studies, while other studies showed no significant difference in transaminase levels.
Therefore, we evaluated for a possible association between serum transaminase levels and DSS in children.
Methods
A nested, case-control study was conducted in years admitted to the Department of Child Health,
We included all children with a diagnosis of suspected dengue infection according to the WHO immune disorders, hemato-oncology disorders, or such as those who died or were referred to another during treatment according to standard medical care selected as cases and those who did not develop DSS (DF, DHF I, and DHF II) were selected as controls. At the admission, in addition to routine blood coded and stored. Serum transaminase level then evaluated if patient met the criteria as case or control.
of fever, presence of abdominal pain, vomiting, and bleeding.
on the first day of admission. Hematocrit, leukocyte count, hemoglobin, and platelet measurements were obtained from blood counts with the highest hematocrit was taken as a baseline value on the first day of admission. This study was approved by the Research Ethics Committee of Udayana University A minimum required sample size was calculated for an unpaired, case control study, according to assumed odds ratios (OR) of each variable (AST and ALT). The sample size calculated using the highest separately for each factor by bivariate analysis (Chisquare test and unpaired T-test). Multivariate analysis was performed using backward logistic regression confidence intervals, and a statistical significance
Results
dengue infection were admitted in Sanglah Hospital. they had history of hepatitis. During observation, 47 consecutively selected as the control based on the with DSS in children are shown in Table 1 .
Based on multivariate analysis, variables associated with DSS were liver enlargement (hepatomegaly), Table 2 ). Based on the multivariate analysis, we deter- When patients were found with abdominal pain and
Discussion
Liver damage with elevated serum transaminase levels is a common complication of dengue virus infection. Therefore, measurement of serum AST and ALT levels are required to determine liver involvement. 6 Our results were consistent with that of previous studies. Sutriani et al. reported an association between AST level and DSS, with an OR was not statistically significant associated to DSS. 5 Differences in results were likely due to different cut-off points used for transaminase levels (AST which serum samples were taken for transaminase the third day of fever, reaching the highest level on the ninth day of illness, then decreasing gradually Several studies had contrasting results with no association between increased transaminase level and the clinical spectrum of dengue infection. This difference is likely due to different cut-off points for the AST and ALT levels used in each study. A Vietnamese study reported that elevations in AST and ALT levels were significantly different in DHF II and DHF IV, and elevations of serum transaminase levels in DHF ranged from mild to moderate (less than five times from the normal value). The study showed increased ALT levels of more than five times in patients with severe dengue infection. The liver damage that occurs is not a primary process of dengue virus infection, but may be due to shock, which leads to ischemia in the liver cells. Elevation of serum transaminase levels in dengue infection is temporary and will gradually decrease to normal after two to three weeks. 7 The mechanism of liver involvement in dengue infection is not entirely clear. Liver cell damage may be due to one or more of the following mechanisms:
of infected liver cells induced by cells of the immune system, and (3) non-specific effects of shock and hypotension. Dengue infection may lead to the following liver histology changes: microvesicular steatosis, hepatocellular necrosis, destruction and the portal tract. Necrosis of liver cells is generally found in the mid-and centro-lobular zones, possibly cytokines in these regions.
In this study, based on multivariate analysis, we created prognostic models to determine the probability of the occurrence of DSS if these variables were found simultaneously in patients with dengue Table 4 consisted of abdominal pain, hepatomegaly, minase levels) has been strongly associated with the presence of severe complications of dengue infection.
should be performed regularly during follow-up of dengue patients. Understanding of variables related to DSS should make physicians more alert to early signs of DSS. Although plasma leakage and bleeding cannot be prevented, deterioration into DSS may be prevented with close monitoring for early signs of shock and adequate fluid therapy.
of patients with a history of hepatitis only by historyonce at the time of admission. Future studies should be conducted using the cohort method with serial relationship between serum transaminase levels and severity of dengue infection.
In conclusion, elevated serum transaminase is associated with increased risk of DSS in children with dengue infection. In addition, abdominal pain, also be associated with increased risk for DSS. MA. The impact of dengue on liver function as evaluated
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